o <71048
JPRS-JST-88-019

29 AUGUST 1

FOREIGN
BROADCAST
INFORMATION
SERVICE

JPRS Report—

I DISTRIBUTION STATERENT X}

b —

Approved {o: public releasss
Disizibution Unlimited

Science &
Technology

Japan

19960612 036

REPRODUCED BY
U.S. DEPARTMENT OF COMMERCE
NATIONAL TECHNICAL
INFORMATION SERVICE
SPRINGFIELD, VA 22161 / C:)
DTIC QUALITY INSPECTED @ §g

A3



JPRS-JST-88-019
29 AUGUST 1988

SCIENCE & TECHNOLOGY
JAPAN

CONTENTS
DEFENSE INDUSTRIES

FY87 Aircraft Procurement List Reported
[AEROSPACE, Apr 881 ....e.... R Ceeereeeeaes Ceeeerenes

ENERGY

30-Year Energy Technology Forecast Released
[Isao Hashiguchi, Satoru Kondo; ENERUGI FORAMU, Dec 87]

NUCLEAR ENGINEERING

Nuclear Development-Related News Updated
[GENSHIRYOKU SANGYO SHIMBUN, 12 May 88] ..eceeevevcnncanns

SCIENCE & TECHNOLOGY POLICY

Overview of Major STA Policies for FY88
[PUROMETEUSU, May 88] «vevevunen ceeeeene Cereeeeeeeaanas cee

/9986

14

29



DEFENSE INDUSTRIES

FY87 Aircraft Procurement List Reported

43062082 Tokyo AEROSPACE in Japanese Apr 88 p 26
[Text] Defense

FY87 Aircraft Orders

On 27 and 29 February, the Central Procurement .Office of the Japanese Defense
Agency (JDA) contracted for the purchase of almost all of the FY87 aircraft
purchases requested by the Ground, Maritime and Air Staff Offices. The
exception was the EP-3 aircraft, which is a new purchase for the Maritime Self
Defense Force. In the past, most contracts as large as these were concluded

at the very end of the fiscal year, in mid-March or later, but for this fiscal
year, the contracts have been concluded a month early, and this will facilitate
the payment of advancements and contracting for parts. The following is a
breakdown of the aircraft and engine orders that have been contracted:

Ground Self Defense Force (GSDF)
AH-1S anti-tank helicopter

Airframe: -8 units; Fuji Heavy Industries; Y7,387 million; delivery
25 March 1990

Engine (T53-K703): 8 units; Kawasaki Heavy Industries; Y1,071.2 million;
delivery 30 November 1989

OH-6D observation helicopter

Airframe: 12 units; Kawasaki Heavy Industries; Y1,572 million; delivery
10 March 1989

Engine (Alison 250C-20B): 12 units; Shin Toa Koeki; ¥248.73 million;
delivery 30 September 1988



HU-1H multipurpose helicopter

Airframe: 8 units; Fuji Heavy Industries; Y3,220 million; delivery
24 March 1989

Engine (T53-K13B): 8 units; Kawasaki Heavy Industries; Y802.4 million;
delivery 30 November 1987

C4-47 transport helicopter

Airframe: 4 units; Kawasaki Heavy Industries; Y13,696 million; delivery
24 March 1990

Engine (T55-7-2): 8 units; Kawasaki Heavy Industries; Y2,113.6 million;
delivery 30 September 1989

Maritime Self Defense Force (MSDF)
P3-C anti-submarine patrol aircraft

Airframe: 9 units} Kawasaki Heavy Industries; Y33,860.871 million;
delivery 20 February 1991

Engine (T56-14): 36 units; Ishikawajima-Harima Heavy Industries; Y8,172
million; delivery 16 July 1990

Propellers (54H60-77): 36 sets; Sumitomo Precision Products; Y2,352.132
million; delivery 16 July 1990

U-36A training support aircraft

Prototype (Lear Jet '36A): 1 unit; Toyo Menkaj Y844.16 million; delivery
15 December 1988 ‘

Remodeled U-36A: 1 unit; Shin Meiwa Industry; Y326.48 million; delivery
30 March 1990

Remodeled KM-2 basic pilot training aircraft

Airframe: 2 units; Fuji Heavy Industries; Y461.44 million; delivery
28 March 1989

Engine (250-C20B): 2 units; Shin Toa Koeki; Y53.565 million; delivery
30 November 1988

LC-90 liaison aircraft

Prototype (TC-90): 1 unitj Itoh Aviation; Y214.5 million; delivery
15 October 1988




Aircraft remodeled into LC-90: 1 unit; New Japan Aircraft Servicing
Company; Y95.14 million; delivery 7 February 1989

HSS-2B anti-submarine helicopter

Airframe: 17 units; Mitsubishi Heavy Industries; Y21,369 million;
delivery 20 March 1990

MH-53E minesweeping helicopter
2 units; Mitsubishi Corporation; Y6,398 million; delivery 30 March 1991
OH-6D basic pilot training helicopter

Airframe: 2 units; Kawasaki Heavy Industries; Y242.38 million; delivery
15 March 1989

Engine (250-C20B): 2 units; Shin Toa Koekij Y42.037 million; delivery
10 March 1988

Air Self Defense Force (ASDF)
F-15 fighter

Airframe: 12 units; Mitsubishi Heavy Industries; Y44,610.6 million;
delivery 29 March 1991

Engine (F100-IHI-100): 24 units; Ishikawajima-Harima Heavy Industries;
Y23,592 million} delivery 31 August 1990

T-4 medium class training aircraft

Airframe: 20 units} Kawasaki Heavy Industries; Y26,840 million; delivery
30 March 1990

Engine (F3-IHI-30): 40 units; Ishikawajima-Harima Heavy Industries;
Y9,280 million} delivery 30 September 1989

CH-47J transport helicopter

Airframe: 2 units; Kawasaki Heavy Industries}; Y6,805.4 million; delivery
31 January 1990

Engine (T55K-712): 4 units; Kawasaki Heavy Industries; Y1,054 million;
delivery 15 August 1989 '

V-107A rescue helicopter

Airframe: 4 units; Kawasaki Heavy Industries; Y3,166.4 million; delivery
28 February 1990



Experimental Production of Afterburner for F3

Recently, JDA's Technical Research and Development Institute (TRDI) placed a
¥302.155 million order with Ishikawajima-Harima Heavy Industries for research
and experimental production of a reheating fan engine. :

This reheating fan engine refers to the so-called afterburner of a jet engine.
Specifically, afterburner equipment for supersonic speeds will be attached to
a subsonic speed F-3 engine, which was developed for T-4 use, and then will be
tested. The goal is to increase thrust by 1.5 times or more. Since the
thrust of the F-3 is 1.6 tons, the F-3 with afterburner will have a thrust of
2.4 tons.

Incidentally, according to TRDI's plan, after experimental production of a complete
engine such as the F-3, research will be conducted on each component and then an
engine consolidating these components will be manufactured at the proper time.
Experimental models of high-performance engine control equipment, fans, etc.,

have been produced, and after production of the afterburner, blades are to be
experimentally produced in FY88.

Remodeling of F-4, F-104

Under the FY87 budget, ASDF placed an order with Mitsubishi Heavy Industries to
improve the capability of the F-4EJ and convert the F-104J into a robot aircraft.
Full-scale implementation of both of these remodeling tasks was to begin in FY87.

Airframe remodeling for the purpose of raising the capability of the F-4EJ: To
realize full-scale implementation of the plan to improve capability through
remodeling, which is substantiated by experimental production of two units, a
Y4,065.056 million contract for the remodeling of eight units was concluded with
Mitsubishi Heavy Industries under the FY87 budget. Delivery is for 31 March
1990, but this contract only covers remodeling the aircraft with materials that
are ordered separately by the government.

Experimental remodeling to convert the F-104 to a robot aircraft (Part 1): An
order was placed with Mitsubishi Heavy Industries for Y2,815.763 million, which
will cover system design, aircraft remodeling design and experimental remodeling
of two aircraft. Delivery is for 30 September 1989. The first flight of the
experimental aircraft will be in FY89, and it will be tested in FY90-FY91. At
the same time, however, full-scale remodeling work will commence, and after. ‘the
testing has been completed, equipment will be installed in the mass produced
remodeled aircraft in FY92.

12967/08309




ENERGY

30-Year Energy Technology Forecast Released
43062547 Tokyo ENERUGI FORAMU in Japanese Dec 87 pp 78-81

[Article by Isao Hashiguchi and Satoru Kondo, chief researchers, of Future
Engineering Research Institute: '"Investigative Report on Energy Technologies
Forecasting']

[Text] Recently, the Science and Technology Agency carried out an investiga-
tion of technology forecasting for the next 30 years according to the Delphi
method (repeated questionnaire method), and released the investigative
results in an effort to find a technological development orientation from
the long-term viewpoint. Forecasting research was begun in 1971, and has
been carried out at approximately 5-year intervals. The current research

is the fourth investigation conducted by the Future Engineering Research
Institute as assigned by the Science and Technology Agency. The total
number of forecasting problems to be resolved has reached 1,071 subjects,
covering 17 fields. It is a large-scale research project which is the

first of its kind in the world. 1In this article, the authors will outline
the results found for the energy field in particular.

The Future Engineering Research Institute has selected 51 topics from the
viewpoint of the respective energy policies of (1) fossil energy, (2) nuclear
energy, (3) natural energies, such as solar heat, (4) biomass, (5) energy
application technology (superconductivity, heat pumps), which are all
arranged based on the major future needs and from the viewpoint of the
respective energy processing methods of (1) probing, (2) sampling and
extraction, (3) transportation and storage, (4) power gemerationm, (5)
improved application of resources, (6) improved substitution, etc.

The research items specified per topic, which were investigated by the
research institute, cover "degree of importance," "time of realizationm,"
"restrictions regarding the realization or non-realization," "promotion
method of research and development,” "major party of research and
development promotion,” and "national policy". Questionnaires were issued
twice to energy experts selected from industrial, academic and governmental
circles in June and October 1986. (The number of respondents to the second
questionnaire numbered 131.)



Highly Evaluated Nuclear Energy and Coal

The institute requested each respondent to evaluate the degree of importance
of a given problem or topic according to Japan's social situation. There-
fore, the subject evaluated as the most important in this field can be
believed to be the most important problem to be resolved in terms of Japan's
energy security. The results of the evaluation disclose that the subjects
evaluated as having "great" and "medium" degrees of importance by a
majority of the respondents amount to 8 and 26 problems, respectively,
sharing about 70 percent of the total answers. This reveals that energy-
related problems are believed to be the most important subject in the

effort to maintain and develop Japanese society in the future.

As clearly indicated in Table 1, the seven problems whose degrees of
importance are ranked the highest are shared by nuclear energy-related
topics, revealing that the importance of nuclear energy as Japan's main
energy source will be ever-increasing in the future. The problem evaluated
as being the most important covers waste disposal processing and the high
breeder reactor (HBR), including nuclear fuel cycles. The spent fuel
stored in the light water reactor site can be thought of as a precious
energy resource in a sense. However, these spent fuels can be practically
used for the first time only when reprocessing and waste processing
technologies are established. It is absolutely necessary for Japan to
further develop these technologies and the reprocessing methods for fast
reactor fuels and low cost fast breeder reactors (FBR) since Japan is not
blessed with uranium resources. Therefore, the development of these
technologies is believed to be the most important in the effort to maintain
Japan's future energy levels.

In addition to nuclear energy, coal application related technologies, such
as coal gasification, is thought to be extremely important. This is because
the quantity of worldwide coal resources is huge compared to that of
petroleum, and the establishment of this application technology will be
capable of improving the degree of safaty in terms of security due to the
verification of energy resources.

On the other hand, natural energy related technologies, such as wind and
wave power generation, which are low in energy density, are evaluated

as being "less important.'" This is because they involve a small amount

of energy resources which are only applicable to improving the economical
efficiency of solitary island service or as a part of multipurpose applica-
tion and they cannot, at this time, be expected to be promising basic
energy resources in terms of cost.

Important Problems To Be Realized in 21st Century

As illustrated in Figure 1, "Distribution of Realization Period,"" the
realization period of the important problems forecas by all of the
respondents are concentrated on the years 2001 to 2015, during which it is
thought that 43 problems (84 percent) will be realized, while it is believed
that only a small portion of the problems can be realized before the year




Table 1. Ratios of Problems Evaluated as Having "Great"

Degrees of Importance (10 Highest Ranklng

Problems Included)

Problems .

Degree of

importance (%) .

Realization
(year)

Realization of practical application of
storage control and disposal technologies
to high levels of solidified radioactive
waste.

Realization of practical application of FBR
system (Fast Breeder Reactor) including
nuclear fuel cycles.

Realization of practical application of
processing and disposal methods involving
low level radioactive wastes and their
reutilization methods.

Development of fusion reactor.

Realization of unmanned nuclear power
facilities (reactors, fueld cycle systems)
with remote monitor and robotic systems.

Separate nuclides having long half-life from
high level radioactive wastes. (Example)
Separation of 137¢s40sr and many actinoids.

Development of new uranium enrichment
technology based on laser methods, etc.

Coal gasification complex cycle-based power
station to be put into practical service.

Large complex cycle-based power generation
to'be put into practical service by applica-
tion of advanced highly efficient gas
turbine (entry temperature 1300°C).

Large area amorphous silicon solar cell
‘with more than 12 percent cell conversion
efficiency to be put into practical
service.

88

86

82

67

63

58
57

53

49

45

2002

2013

1999

beyond 2015

2004

2006
1998

2002

2002

2001




2000. It is generally believed that only a small portion of the problems
can be realized with relative ease. The average realization period fore-
cast is the year 2006. The processing and disposal of radioactive wastes,
laser uranium enrichment, coal gasification, and gas turbine use are
predicted to be resolved and put into practical service before 2005.
However, the practical application of the "FBR system including the nuclear
fuel cycle" is forecast to be realized in 2013. All of the respondents
join those who regard the degree of importance as being ''great" in finding
it difficult to imagine the realization of the development of a nuclear
fusion power demonstration reactor during the next 30 years.

Economic Restrictions Block Realization

The great majority of respondents point to "economic restrictions" and
"technological restrictions'" as being the major restrictions hindering

the resolution of the problems. As a matter of fact, the problems
regarded as being "impossible for practical application' due to these two
restrictions amount to 21 subjects (41 percent) and 22 subjects (43 per-
cent), respectively. In the field of emergy, '"technological restriction"
or "economic restriction" constitute the restricting conditions hindering
the resolution of almost every problem. Compared with other technological
fields, the energy field features special problems which are subject to
substantial economic restrictionms.

Problems calling for the elimination of "technological restrictions,"
shared by more than 90 percent of respondents, amount to 4 subjects and
include "development of a nuclear fusion power demonstration reactor' and
the practical application of large complex cycle power generation based on
a highly efficient gas turbine." As for nuclear fusion, the process to
attain "critical condition" and the realization of the "self ignition"
condition still require further technological breakthroughs. Especially,
the technological breakthroughs involving high temperature materials are
still thought to be difficult in terms of the gas turbine referred to
previously. The problems which are predicted as impossible to realize
before 2015 are limited to those faced w1th "significant technological
restrictions.”

On the other hand, problems cited as .involving predominantly "economical
restrictions" by the respondents are found to include those related to the
fuel cell, methanol fuel, natural energy, coal and petroleum. As for

electric power, the competition between nuclear power (light water reactor)
currently available and thermal power constitutes the restricting condition,
while the competition between gasoline and such engine fuels as light oil

and heavy oil similarly constitutes the restrictive condition for transporting
energy. However, these problems are subject to fluctuations in the cost

of resources, such as oil prices, to a great extent.

Small and medium nuclear reactors designed for use in urban areas, and
nuclear energy related problems, such as the processing and disposal

of low level and high level radioactive wastes and the nuclear energy
industrial complex, are cited as problems subject to "social restrictions,"
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Figure 1. Distribution of Realization Period
Key:

(1) Percentage (%)

(2) ~—————— The entire energy field
———————— Degree of importance ranked as ''great"
Average realization period
Total: the year 2006
The degree of importance ranked "great': the year 2006
Note: This includes subjects for which fewer than 10 respondents

evaluated the degree of importance as ''great" -

N = 51 subjects or problems

(3) Realization period (year)

(4) Impossible to realize

comprising a greater percentage of the answers. With regard to the processing
and disposal of radioactive wastes, and the installation of nuclear reactors
in urban or industrial areas, it is absolutely necessary to have the public's
confidence that nuclear reactors are free of hazards and safer than any other
method.

Development of Independent Technology Urged by Many

With regard to the method of promoting research and development, the
problems for which a great majority of respondents favor 'development of
independent technology" are composed of as many as 31 topics (shared by

61 percent). This clearly indicates the general trend favoring the devel-
opment of independent technology. Subjects for which the promotion of
independent technology is strongly urged include fuel cells, solar cells,
geothermal applications, high temperature gas materials, and heat pumps.
on the other hand, subjects for which the promotion of international joint
development is called for comprise 13 topics (shared by 25 percent). High
expectations are particularly placed on nuclear energy-related large



projects, such as nuclear fusion, FBR, processing and disposal of high level
radioactive wastes and petroleum—~related subjects, which are more cost
effective when carried out overseas, since such resources as petroleum
extraction from oil shale or oil sand and forced pumping from petroleum
natural gas wells are available at low cost in foreign countries.

Private Sector-Based Promotion Measures Supported Only by Minority

Problems for which a great majority of respondents favor "joint promotion
by national and local public organizations, including the private sectors"
numbers as many as 42 topics (shared by 82 percent), generally indicating
that high expectations are placed on the promotion of technological
research and development through cooperation between the government and the

people. ’

More than 80 percent of the problems requiring joint development by the
government and the people comprise four subjects, that is, ''practical
application of FBR system including nuclear fuel cycle," '"practical
application of storage and disposal technologies of high level radioactive
vastes," "practical application of processing/disposal and reutilization
method of low level radioactive wastes' and 'practical application of
direct coal liquefaction technology.'" Especially, vast technologies faced
with the practical application of FBRs or the processing of radioactive
wastes indicate that closer cooperation between the government and the
people is demanded.

Problems for which high expectations are placed on the promotion by the
government and the people include such topics as '"the development of a
nuclear fusion reactor power demonstration reactor," '"the development of
annihilation disposal/nuclear conversion technologies of radioactive
wastes by high energy elementary particles," and 'the confirmation of the
potential for engineering utilization of elementary particles." They are
still in the stage of confirmation of principles or phenomena and are
closely associated with vast science technologies demanding many technolo-
gical breakthroughs. The subjects for which relatively high expectations
are placed on the private sector-motivated drive are not found among basic
energies, such as methanol energy and solar cells, but are found among
energies for other services.

The problems for which "funds" or financial problems dominate other subjects
as national politics number 46 topics (shared by 90 percent) and call for
maintaining research/development funds involving many subjects.

Relaxed Petroleum Situation Reduces Need for Technological Development

Of the problems included in the current investigation, 9 topics are
identical while 29 topics are similar to those included in the previous
investigation. The 29 subjects whose degree of importance is regarded
as "great" are reduced in ratio compared to the previous investigation,
while 10 subjects have been reduced by more than 15 percent. In general,
the investigation reveals a slightly declining trend. In addition, when
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the forecasting realization periods are compared for the same 9 subjects,
it is indicated that the average delay is 6 years behind schedule. Six
problems are more than 5 years behind schedule, and their forecasting
periods tend to lag behind schedule when compared to the previous
investigation. The causes of delay may be explained by the fact that the
development needs have slackened somewhat reflecting the recent worldwide -
petroleum demand and supply situation, thereby slowing the development
pitch. Even the evaluation results of the first forecasting research
carried out 16 years ago reveal that the energy field is greatly subject
to the changes in the economic and social environment, such as the
balance between the demand and supply of energy.

Application of Superconductivity and Electric Equipment May Be Accelerated

The discovery of perovskite-based superconductivity substances by Muller
of IBM Zurich Research Institute in Switzerland created the international
fever to develop high temperature superconductivity materials. However,
when the second questionnaires regarding the present investigation were

. transmitted, Muller's discovery had not been made public. As a result,
this investigation has been prepared without reflecting the influence of
this fever. With regard to materials in particular, discomtinuous or
unexpected development cases are often observed. The discovery of super-
conductive materials illustrates the limitations of technological fore-
casting, and is an extremely valuable example in this respect.

In view of the recent development trend of superconductive materials, a
third investigation was carried out regarding superconductivity-related
subjects in the fields of "substances, materials and processing." Figure

2 shows the results of this investigation. As indicated in the figure, the
forecasting realization periods for all the subjects have been expedited,
thereby upgrading the evaluation of the degree of importance. In particular,
the forecasting realization periods for the practical application of super-
conductive materials at a critical temperature exceeding that of liquefied
nitrogen have been expedited from 2011 to 1994, thus shortening the period
by 17 years. On the other hand, the forecasting realization period for

the very large conduction coils to be used for electric power storage is
not subject to a marked change, because the materials currently discovered
are based on ceramics and have failed to produce the proper wire rod or
thin film, and the electric current density is still insufficient.

When an attempt is made to evaluate the energy related-problems from the
aforesaid standpoint, the forecasting realization periods of the "practical
application of a superconductive energy storage system" of the "development
of a nuclear fusion reactor power demonstration reactor" have been
expedited somewhat, but are not subject to influence to a great extent.

On the other hand, it is believed that the forecasting realization periods
for such problems as the "popular application of superconductivity-based
electrical equipment in industry" or the "practical application of
superconductivity-based power generation and transmission' have been
expedited to a great extent. In either case, the further technological
development in this field has been forecast. At the same time, high
expectations are placed on the application of technology to such services
as power generation and transmission, nuclear fusion and energy storage.
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Figure 2. Forecasting Results of Superconductive Materials
Key:

(1) Field
(2) Superconductivity-associated problems
(3) Classification of questionnaire’
(4) Number of respondents
(5) Degree of importance evaluated as being "great' (%)
(6) Realization period - year
(7) Substances, materials and processing
(8) 1 Superconductive materials having critical temperatures exceeding
that of liquefied nitrogen (77K) applicable to industrial electrical
equipment can be put into practical service
(9) 27 Massive superconductive-based coils for storing electricity
can be developed
(10) Third investigation
" (11) Second investigation
(12) Professional level

Mirror Reflecting Changes in Economy and Society

The investigative results of technology forecasting for the next 30 years
clearly indicate that the weight of nuclear energy will increase

continuously and that the verification of such energies as coal is also
important. Moreover, the investigation helps us understand the forecasting
realization periods of these problems and the promotion direction of research
and development. As is the case with superconductivity, it has been
confirmed that technological breakthroughs can expedite the realization
period of the associated problems and are effective in upgrading the degree
of importance.

The investigative results are believed to form a valuable database when
planning future research and development, exploring future technology
prospects, or forecasting changes in future society if it is necessary to
change our viewpoint about technological innovation or economical and
social technologies. Therefore, the authors hope that the readers of this




article, based on the respective standpoint, will attempt to make the best
use of the information contained in this report in the development of
future scientific technology and societal progress. For those who wish
further information, please read "Japan's Technologies," published by the
Future Engineering Research Institute (two volumes).

In conclusion, the authors wish to express their appreciation to Professor
Umetaro Yamaguchi of Tokyo University who is in charge of this section and
to the many experts who kindly participated in the questionnaire.

20136/7310
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NUCLEAR ENGINEERING

Nuclear Development-Related News Updated

43062086 Tokyo GENSHIRYOKU SANGYO SHIMBUN in Japanese 12 May 88 p 2

Commencing Testing of 3-Percent Enrichment by Chemical Method

(1) Asahi Chemical Industry Co., Ltd.

Commencing Testing of 3-Percent Enrichment by Chemical Method
Comprehensive Evaluation to Be Undertaken This Year
Demonstration by Means of a "Super" Method

[Text] Asahi Chemical Industry Co., Ltd., which has been studying chemical
methods for uranium enrichment, has since March been conducting industrial
demonstration tests involving the use of an enrichment tower model plant,
which measures 1 meter in diameter and is located in the City of Hyuga,
Miyazaki Prefecture. By the end of the year, the company hopes to draw
conclusions from its development effort and conduct evaluations, including
economic analyses.

At the model plant, which started test runs in December 1986, the company
conducted preliminary tests in July 1987, and succeeded in harvesting some 3
kilograms of uranium enriched to a 1.5-percent concentration. Since September
of that year, the company has been conducting tests involving continuous
extraction of enriched uranium.

Further, since November of that year, the company has conducted enrichment
experiments designed to achieve sufficient reproducibility and stability.
After a concentration of 1.8 percent was achieved, between December and
January 1988 the company successfully extracted 1.8-percent uranium batches
continuously for one month.

The chemical method for uranium enrichment involves passing a solution of
uranium through an ion exchange resin. The underlying principle of this
method is that the ion exchange process results in a slightly higher
concentration of uranium 235 deposited on the resin. By repeating the
deposition and dissolution cycles thousands of times, the process yields a 3-
percent enrichment of uranium 235,

Earlier in 1972, the U.S. Atomic Energy Commission, studying the feasibility
of this method, concluded that because of the exceedingly small degree of

14
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enrichment that can be achieved per cycle it would take 560 years to produce a
3-percent concentration. A similar study conducted by the French Atomic
Energy Agency in 1978 held that it would take a year and half. Through
independent development of ion exchange resins, however, Asahi Chemical
Industry Co., Ltd. has determined that the same degree of enrichment can be
achieved in three months.

Recently, the company has developed a process called the "super" method,
whereby regeneration of the oxidizing and reducing agents for attaching
uranium 235 to the resin and removing the same from the resin is carried out
in the same enrichment tower, and has demonstrated its high economic
potential.

Applying the "super" method to the operation of the model plant, since March
of this year the company has been conducting experiments intended to
accomplish a 3-percent enrichment. During FY 1988 the company is planning to
put together a report summarizing the results of its research effort and
evaluating the performance of the process.

In view of the recent easing of demand relative to supply of enriched uranium
and the decline in the price of imported enriched uranium due to the
appreciation of the yen, enriched uranium is a buyer's market. However, the
company expects the process it is developing to prove commercially viable in
the future.

These results were reported at the uranium discussion meeting of the Atomic
Energy Commission held on 26 April.

(2) Reactor Core Thermal Design Guidelines Established by the Atomic Energy
Safety Commission

Intended for Pressurized Water Nuclear Reactors

[Text] The Atomic Energy Safety Commission established "Guidelines for Reactor
Core Thermal Design and Evaluation for Power-Generating Pressurized Water
Nuclear Reactors" on 21 April.

The purpose of the guidelines is to assess the appropriateness of reactor core
thermal design relating to the critical thermal flux in pressurized water
reactors (PWRs) for power generation (a thermal flux whereby there is a drop
in heat conduction from the fuel-clad tubes to the coolant, resulting in a
surge of temperature in the fuel-clad tubes).

In accordance with the "Guidelines for the Review of Safety Design on Power-
Generating Lightwater Nuclear Reactor Facilities" and the "Guidelines for
Review of the Safety Assessment of Power-Generating Lightwater Nuclear Reactor
Facilities," the new guidelines are intended to ensure adequate evaluation of
minimum critical thermal flux ratios (minimum DNBRs) during routine operations
and in the event of abnormal transient changes during operation of a power-
generating pressurized water nuclear reactor.

15




The guidelines provide that even if evaluation of a reactor core thermal
design relating to critical thermal flux is not in compliance with the
guidelines, such a design will not be rejected outright if there are
acceptable grounds for the divergence.

The guidelines are also subject to revision in the future as new information
comes into light through design improvements or through accumulation of

experience.

According to the judgement criteria provided in the guidelines, the minimum
DNBR will be the allowed limit or less for routine operation or in the event
of an abnormal transient change during an operation.

One of the necessary requirements for evaluation is the DNB correlation
formula. Such a formula must: (1) be prepared based on a test encompassing
the principal dimensions of a fuel assembly; and (2) take into consideration
the effect of any non-heat-generating rods in the fuel assembly and the effect
of any non-uniform distribution of generated heat in the axial direction.
Also, (3) if an evaluation is to be made by taking into consideration the
effect of fuel assembly support grids, the formula must be based on tests
simulating the fuel assembly support grids, and the reasonableness of such
tests must be demonstrated; and (4) the reactor core coolant conditions must
be included in the coolant conditions in the tests forming the database for
the preparation of the DNB correlation formula.

Also, the reasonableness of the subchannel analysis code used for the
evaluation of the minimum DNBR must be demonstrated by comparison with test
data.

Furthermore, the principal input data must be selected in such a way as to
make the results of the evaluation stringent; however, any principal input
data that are reasonable within the scope of the objective of the assessement
may be employed.

Also, if minimum DNBR assessments are to be carried out by statistical thermal
design techniques, the evaluation of the probability distribution of DNBRs
must be performed adequately, and appropriate evaluation of probability
distribution of the input data to be treated statistically must be made.

(3) The Power Generation Facility Inspection Association Establishes a Policy
Regarding the Initiation of Maintenance Management Research

[Text] As part of its 1988 project plan, the Power Generation Facility
Technology Inspection Association has decided to conduct (1) tests on nuclear
reactor vessel pressurization and thermal shock tests, (2) demonstration tests
on practical nuclear power generation facility inspection technology, (3)
development of techniques for prolonging the service life of nuclear power
plants, and (4) development of a technology for improving the operating
efficiency of lightwater reactors.

16




Pressure vessel pressurization and thermal shock tests are being conducted,
since 1983, over a course of 7 years to ensure the integrity of pressurized
nuclear reactor vessels which have become fracture-prone due to the effects of
neutron radiation. This year, based on the tests conducted to date before and
after irradiation, the Association will conduct an overall evaluation of the
impact of neutron radiation on fracture toughness of reactor structures.

Also, using materials simulating the condition of reduced toughness, the
Association will conduct modelling experiments in order to evaluate and
demonstrate the behavior of fractures under pressurized thermal shocks.

The practical nuclear power plant facility inspection technology demonstration
test program involves the development of a Reinack X-ray fault probe method,
ultrasonic holography, and an electromagnetic ultrasonic defect probe method
in order to improve the accuracy and efficiency of inspection methods. This
year, the Association will conduct at its Tsurumi Test Center performance
assurance of inspection equipment manufactured in preceding years, and
undertake research and enhancement efforts with a view toward achieving
practical utilization of such equipment.

The program for prolonging the service life of nuclear power plants will
initiate some tests based on a prolongation technology development
demonstration test plan, which has been drawn up according to the results of
feasibility studies, and will evaluate component technologies and carry out
system design work.

Of the lightwater reactor operating efficiency enhancement technology
development projects, the development of techniques for conducting in-
operation inspections will be pursued by fabricating basic test units and
running experiments using vibration, oil analysis, and ultrasonic methods
whose development started last year. The Association will also evaluate
techniques for testing during plant operation the integrity of motors and
valves. In the area of streamlining the process of safety certification, an
important element of the effort to develop a technology ensuring high
operational efficiency of lightwater reactors, the Association will study
specific check items, taking into consideration the need for extended cycle
operations. The Association, along with proposing an implementation plan,
will study optimal certification methods for ensuring a high rate of reactor
operation through the life cycle of the reactor. Further, for streamlining
the certification methods, the Association will evaluate the effectiveness of
integrity evaluation methods and test procedures, and will study procedures
applicable to real systems.

Starting this year, the Association will undertake technology evaluation
research on the inspection and maintenance management of fossil fuel and
nuclear power plants.

In the area of testing and inspection of the welding of power generating
equipment being conducted by the Association, the Association is planning to
inspect a total of 19 facilities, including both existing and new fossil fuel
and nuclear power plants, (10 fossil fuel and 9 nuclear power facilities); for
a total of 14.8 MKW in generating capacity (6.5 MKW for fossil fuel and 8.3
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MKW for nuclear); and some 400,000KW for private fossil fuel power generating
facilities.

The Association is planning to participate in routine inspections of 11
nuclear reactors for nuclear power generation as a continuation of work from
last year, and 27 nuclear reactors as new starts for FY 1988.

(4) Laser Enrichment Research Consortium Establishes Policies

Priority Effort on Equipment Improvements
Extended Performance Tests Envisioned

[Text] The Laser Enrichment Research Consortium (Chairman of the Board of
Directors: Masatoshi Toyoda) has put together a project plan for 1988.

The Consortium was established in April 1987, drawing most of its membership
from electric power companies, pursuant to the Mining Industry and Technology
Research Consortium Act, in order to carry out enrichment tests using an
experimental uranium enrichment machine during 1990, in accordance with the
Atomic Laser Act.

Over the course of a four-year project, the Consortium hopes to set up a
system with an annual enrichment capacity of 1 to 1.5 tons SWU, about one-
hundredth of the capacity of a commercial plant.

According to the new project plan for the year, the Consortium will give
priority to the development of component technologies for experimental
apparatus, such as laser equipment, and the enhancement of the enrichment
separation cell apparatus.

In the area of development of a copper vapor laser, the Consortium will
design, fabricate, and enhance an amplifier in the 100-watt power range,
considered to be the optimum for the purpose, and will conduct performance
evaluations from the standpoint of assuring long-term operation. Further,
with the goal of developing a high-output laser, the Consortium will conduct
laser performance tests, such as the stability and output stability of laser

generation.

In the area of development of a color laser, the Consortium will carry out
experiments using a previously fabricated 40-W color laser; in addition, it
will make improvements in the equipment in order to achieve greater stability
in oscillation frequency.

In the development of separation cells, the Consortium will conduct
evaluations on the reactivity of a previously selected material with uranium,
the fluidity of uranium, and its compatibility with larger systems, in order
to select materials to be used for the construction of a real machine. The
Consortium will undertake improvements in the vapor recovery unit and will
conduct performance tests by designing and constructing a vapor recovery unit
on the scale of the experimental system.
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The Consortium will carry out improvements on the linear filament electron gun
used to vaporize uranium metal, and will conduct performance evaluations by
designing and building a 300-kilowatt electron gun.

In the area of overall design of the experimental system, the Consortium will
advance from the basic design carried out last year to the detailed design
phase.

The Consortium will also continue to run experiments using preliminary
experimental machines, previously conducted by electrical utility companies as
a research topic common to the whole electrical industry. During the new
fiscal year, the Consortium will conduct uranium enrichment experiments using
three different wavelengths and three experimental phases.

(5) Capable of Realtime Measurements
Fuji Electric Co., Ltd. Develops a Rem Counter

[Text] Fuji Electric Co., Ltd. has recently developed a lightweight, highly
sensitive rem counter for measuring on a realtime basis the amount of neutron
radiation leaking from an atomic power facility or accelerator.

Until now, Japanese companies have been relying on imported neutron radiation
meters, but these meters have had the drawbacks of excessive weight, lack of
mobility, and lack of sensitivity.

By contrast, the new apparatus made domestically by Fuji Electric Co., Ltd.
uses a helium proportional counter in its sensor part, and is capable of
measuring neutron radiation with a high degree of sensitivity; it agrees well
with the rem response standards of the International Committee on the
Protection from Radiation (ICRP); it incorporates a spherical detector with
excellent directionality, and has been designed with utmost attention to
detail in order to achieve size and weight reductions.

Also, the display unit of the system uses a combination of an LED and LCD to
provide both analog and digital displays, making it easier to read data. Also,
it incorporates a built-in 8-bit microcomputer. Offering an automatic
measurement range and time constant switching capability, when a measured
value reaches a certain level of precision, the unit displays an indicator
indicating that the data are now ready for reading.

Also, the device allows integrated radiation amount measurement (with a preset
timer), as well as measurement of the rate of radiation. It also supports the
"remaining time for measurement" display and self-test capabilities.

As for specifications, the device offers a detection sensitivity of 50
cps/millirem/hour and a measured radiation rate range of 10 microrems/hour to
999.9 millirems/hour. With a size of 210 millimeters x 314 millimeters (at
the longest part), the device weighs 6.5kg.

The range of display is 0.1-999
the digital display part; 10-10

9 microrems/hour or 0.1-999 millirems/hour in
microrem/hour in the analog display part. The
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device is capable of 12 hours of continuous operation and offers an energy
range of 0.025 electron volt to 8 mega electron volts; it usees nickel-cadmium
batteries (rechargeable by a recharger supplied with the main unit).

In addition to the recently developed neutron survey meter, Fuji Electric Co.,
Ltd. has also completed commercialization of a neutron area monitor. The
company is working on establishing a rem response neutron radiation
measurement system, including a personal radiation exposure dose meter
designed for neutron radiation.

(6) Japan Atomic Energy Research Institute

Begins Research on a Harsh Environment Sensing System
Intelligent Robots for Use in Nuclear Power Plants
Flexible Response

[Text] As a new program to be launched in FY 1988, the Japan Atomic Energy
Research Institute has started research on a harsh environment sensing system
toward the development of intelligent robots for use in nuclear power plants.
This year's plan calls for the development and testing of various sensing
devices that can be operated in an intensely radioactive environment and
research on intelligent sensors that can be used in harsh environmental
conditions. The ultimate goal of this long-term plan is development of basic
technology for constructing an intelligent system that can withstand a
radiation intensity of 10~ roentgens per hour. For this effort, the Institute
is earmarking 69 million yen from this year's budget.

Nuclear power plants have a crying need for the development of automated
remote control systems (intelligent robots) capable of dealing with
unpredicable situations in a flexible mamner in an environment where radiation
levels lethal to human beings prevail. The first step toward achieving this
goal would be a sensor system technology that would enable the robot to assess
the conditions prevailing in the harsh environment. However, the existing
sensor systems for use in remoted control robots can work only in low-
radiation environments.

In view of this fact, the Institute is undertaking research on the development
of a basic technology toward the construction of a hagsh environment sensor
system capable of withstanding ? radiation rate of 10” roentgens per hour, a
cumulative radiation dose of 10° or 107 roentgens, and an ambient temperature
of 200 degrees Celsius, parameters which are considered to represent the
harshest conceivable conditions prevailing in a nuclear power plant; such a
sensor system should also be capable of operating in a small, narrow space.

As a necessary step, this year the Institute will undertake the development of
various sensing devices capable of operating under high temperature, pressure,
and magnetic field, as well as offering a high degree of tolerance to the
effects of intense radiation, and will undertake research on intelligent harsh
environment sensor technology using ultrasonic devices which are considered to
offer a high degree of resistance to radiation, with the goal of developing
intelligent systems capable of withstanding extremely harsh environments.

In the development of harsh environment sensing devices, the Institute will
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this year undertake research toward improving the radiation tolerance of
photoelectric conversion devices and photoelasticity devices for use in fiber
optics technology, since this technology offers much promise because of its
strong resistance to the effects of electromagnetic radiation, and its
potential for application in non-contact measurements.

Toward this goal, the Institute will acquire photo-application sensing devices
and optical instruments as necessary hardware resources.

As for future plans, the Institute will continue the development of optical
sensing devices; also starting in 1990, it will undertake the development of
sensing devices for remote control of ultrasonic sensing devices.

In the area of intelligent harsh environment-tolerant sensor technology, the
goal is to develop systems capable of accurately assessing the conditions
prevailing in a given environment, based on signals received from harsh
environment-tolerant sensors. During FY 1988, the Institute will conduct as a
priority task the development of environmental sensor methods using substitute
devices that are more radiation-tolerant.

In the area of vision research, the Institute will conduct research on
ceramics ultrasonic devices which are more radiation-resistant than a
conventional TV camera. Similar research will be carried out in the area of
environmental sensing based on contact sensing.

Toward this goal, the Institute will assemble experimental intelligent harsh
environment-tolerant sensors, and will undertake the development of
intelligent sensor software well attuned to the hardware.

As for future plans, the Institute aims to develop by 1992 intelligent signal
processing techniques for use in individual, environmentally tolerant sensors.
Concurrent to this effort, the Institute will also during the 1991-1992 period
undertake the development of a comprehensive intelligent sensor system
integrating individual sensors. .

(7) Aida Engineering, Ltd. to Form a Business Tieup with a West German Firm -
Taking up Work on Laying Foundations for Nuclear Power Plants

[Text] Aida Engineering, Ltd. [AE] has recently signed a business tieup
agreement with Bauer Company (headquartered in Schrobenhausen, FRG), one of
Europe's leading foundation construction companies.

Under the tieup, AE will work on soil-hardening for constructing foundations
for nuclear power plants and radioactive waste disposal sites, construction of
underground continuous walls for water leak prevention, construction of piles
for supporting large buildings, and ground improvement of soft grounds. Bauer
Corporation has had experience in the design and execution of all phases of
such foundation work, and is a leading European supplier of special machinery
used in construction work.




The tieup allows AE exclusive use of Bauer's know-how in Japan. In addition,
it provides for joint research on new technologies based on AE's software
automation technology, exploration of Japanese markets for Bauer's foundation
construction equipment, and joint bidding on foundation construction projects
in third-party countries. As a first result of the business tieup, AE has
purchased a "BC-30" underground continuous wall excavator, which is scheduled
to arrive in Japan in November.

The BG-30 is a deep-ground excavator for construction of underground
continuous walls; it is capable of excavating, at a width of 1.5 meters, to a
depth of 100 meters. The equipment is capable of handling soft
sedimentation/clay layers, gravel layers, limestone rocks, sand rocks, and
related medium-hardness rocks (105 kilograms/cubic centimeter). It is also
capable of directly cutting the joints of a previously constructed concrete
continuous wall. Also, through the use of an electronic verticality
measurement apparatus, the system is capable of maintaining an accuracy of
1/1000 or better at any depth.

When the excavator arrives, AE will line up experimental construction work for
use of the new machine, and will undertake joint work with Bauer for
installation of AE's automated work execution software. At the same time, the
company will import Bauer's latest technologies in the areas of vibrational
fastening construction method and large-scale special piling method in order
to work out their applications in Japan with the goal of developing high
levels of expertise over all facets of foundation construction. This should
enable AE to participate in big projects both in Japan and abroad.

(8) Demand for Electricity and Planned Fabrication of Nuclear Reactors
- from a Report by the Japan Electric Research Committee

Steady Increase in the Proportion of Nuclear Power Generation - 9.78 MKW of
Outstanding Orders for Plant Construction

[Text] As reported in the previous issue of this newspaper, the Japan Electric
Research Committee on April 1 put together and published an "Electric Power
Survey Report" addressing Japan's electric power supply plans and the status
of production of electric power equipment. According to the report, the peak
demand for electric power in 1997, ten years from the date of the report, will
be 151.21 MKW (with an average annual growth of 2.9 percent), and as of April
1 Japanese nuclear reactor makers have a total backlog of 9.775 MKW in orders
received. A summary of the report follows.

Demand for Electric Power

The total nationwide demand for electricity during FY 1987 was 568 billion KWH
(including estimates), up 5.6 percent from a year earlier, showing a high
upturn of 6 percent compared with the 0.7 percent decline posted in 1986.
Accounting for the increase are the high level of consumer demand spurred by
large increases in the number of new housing units started, the large numbers
of new office buildings erected in big cities, and the onset of a hot summer.
In the area of industrial demand, the government's policy to stimulate
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domestic demand had induced a rapid recovery of the economy by the middle of
last year, which in turn pushed up the demand for electricity.

Table 1. Nationwide Peak Electrical Demand and Supply, Measured at the
Source of Power Transmission, for August of Each Year From 1986
Through 1997 (in megawatts) (including desired capacity exapansions)
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1987 (actual)
2. Percent increase
3. Supply capacity Thermal
Nuclear
Hydroelectric
Subtotal
In-house power generation
Total
4, Peak electrical demand
Reserve supply capacity
Reserve supply capacity as a percentage of the total capacity
5. Note: Includes peak electrical demand and supply including utility
companies' desired capacity expansions in addition to those approved by
the Electrical Research Commission as of the end of FY 1987.

The fact that FY 1987 was a leap year also may account for some of the
increases.

In projecting the electrical demand for 1997, the report took into account the
government's forecasts on the performance of the economy, and assumed a 4-
percent economic growth for the projection period, the same as the factor used
in the government's forecast last year. Taking into account the increasing
industrial restructuring reflecting the persistence of the high yen, as well
as recent trends in electric demand, the report also assumed a 3.5-percent

growth rate or less for the mining and industry projection index, below the
overall rate of economic growth.

The increasing size of home electric appliances, increasing functionality of
appliances, increasing popularity of climate control equipment, advancements

in urban redevelopment, increasing use of information technologies, and

internationalization of economic activities are seen to push up the consumer
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demand for electricity, such as for lighting and workplace-related
consumption, despite the spread of energy-conserving appliances and buildings.

On the other hand, the persistence of the high yen will force the steel and
related primary materials industries to undertake more and more streamlining
efforts, induce export-oriented manufacturing industries to move their
production to offshore sites, and prompt companies to undertake expansion or
new construction of in-house power generation facilities to achieve greater
efficiency in energy utilization. These factors are seen to dampen the growth
of industrial demand for electricity, both in macro and micro terms, compared
with the high growth in the consumer sector.

In sum, the total nationwide electric demand during FY 1997 is projected at
790 billion KWH, with an average annual growth of 2.5 percent during the 1986-

1997 period.

Peak Electric Demand

During FY 1987, the peak electrical demand for the entire country was 114.49
MKW, up 3.6 percent from the previous year.

Projecting into 1997, increases in space heating by heat pumps, increasing use
of information technologies, and increasing internationalization of economic
activities resulting in an increased number of buildings opearting for long
hours, and increases in nighttime electric demand will improve the load
factor; on the other hand, increases in consumer-oriented electrical demand,
the spread of climate control equipment, and the declining importance of high-
load-factor primary materials industries will tend to reduce the load factor,
so that the overall load factor will continue the current trend of gradual

decrease.

Table 2. Nationwide Peak Electrical Demand and Supply, Measured at the
Source of Power Transmission, from 1986 through 1992 and through

1997 (in megawatts)
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Hydroelectric
Subtotal
In-house power generation
For water pumping
Total
4. Electrical demand, measured at the source of power transmission
Deficit
5. Note 1: Includes peak electrical demand and supply including utility
companies' desired capacity expansions, in addition to those approved
by the Electrical Research Commission as of the end of FY 1987.
Note 2: The percentage increase column for FY 1997 indicates the
average increase for the 1992-1997 period.

Table 3. Planned Power Generation Capacity Expansions - Ordered and
Yet to be Ordered (in megawatts)
(Approved capacities through 1992)
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Hydroelectric

Total
12. Note: The figures for 1993 represent the period from January 1 through
March 31.

As a result, the peak nationwide demand for electricity for 1997 is estimated
at 151.21 MKW; for the 1986-1997 period the peak demand is likely to increase
2.9 percent annually, slightly above the growth rate of total electric

consumption.
Supply Capacity

The nationwide electric supply capacity stood at 128.02 KW as of last August.
The nationwide supply capacity in August 1992 will increase 18.75 KW over
August 1987 for a total of 146.77 KW, if the facilities determined by the
Electric Research Council are built; if the facilities desired by electric
utilities in addition to those approved by the Electric Research Council are
constructed, there will be 100,000 KW of additional capacity, pushing the
total to 146.87 KW.

The nationwide supply capacity as of August 1987 will increase 13.25 KW over
August 1992 for a total of 160.02 KW if the facilities determined by the
Electric Research Council are built; if the facilities desired by electric
utilities in addition to those approved by the Electric Research Council are
constructed, there will be 6.68 MKW of additional capacity, pushing the total
to 166.7 KW.

Electric Supply Volume

During FY 1987, the total volume of electricity generated throughout Japan was
603.4 billion KWH (including estimates), up 5.6 percent or 32 billion KWH from
a year earlier. Of this amount, atomic power accounted for 176.8 billion KWH

(29 percent of the total electricity generation), compared with 159.7 billion

KWH (28 percent) for the previous year.

The volume of electrical supply during FY 1997 is estimated at 753.5 billion
KWH.

In terms of the relative weights of thermal, atomic, and hydroelectric power
generation, the percentage ratio was 58-29-13 for FY 1987, changing to 56-31-
13 in 1992 and 51-37-12 in 1997; thus, the percentage of atomic power in the
overall electrical supply picture will increase.

Power Generation Facility Capacity

As of the end of 1987, the nationwide power generation plant capacity stood at
99.83 MKW for thermal power, 27.88 MKW for nuclear power, and 35.23 MKW for
hydroelectric power, for a total of 162.94 MKW.

The nationwide power generation plant capacity, including the increases
desired by electric utility companies at the end of FY 1997, will be 115.42
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MKW for thermal power, 46.63 MKW for nuclear power, and 41.35 MKW for
hydroelectric power, for a total of 203.4 MKW, or 57-23-20 in a thermal,
nuclear, and hydro ratio. Thus, the percentage of nuclear power generation
will increase substantially.

Current Status of Nuclear Reactor Fabrication

As of April 1 1988, nuclear reactor makers have a total backlog of 9.78 MKW in
orders received, the same as the volume indicated in the previous report.

For 1988, these companies are expecting to deliver 1.68 MKW in new nuclear
reactor capacities.

Status o§ Nuclear Reactor Fabrication (those with a minimum capacity of
100 x 10° kWe)
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Volume of Shipments of Nuclear Reactors (1003 kWe minimum) and Volume of
Orders on Hand (unit: 10PT3PT kWe)

" R4 (100°kWeil £) O AT I 35 & P F RS2 I (WA 1 10°KWe)

azsoe2eell) BRf0635 64 655 665 67% 685 ??33
: |
(3) 10~ 12 ~128 1~38A 4~i2R ) ~I128 (Z)ar{m¥
(Hﬂ'ﬁﬁ) (HH o i (H:lﬁ:ﬁ) (& &) LB bed 23 4
S00 X 10’kWek W
/RARRA 0 0 0 0 0 0 0 o 0 0 0 0
TMMtOm 0 0 0 0 0 0 *286.0 0 0 0 0 286.0
wow m(L) 0 0 0 o 0 0 0 0 0 0 0 0
&t 0 0 0 0 0 0 286.0 0 0 0 0 286.0
S00~ 1, 000 X 10°%Wesk M
WO RMA  1,399.0 0 1,399.0 0 579.0  579.0 0 0 0 890.0 0 1,469.0
IR EtDM [ 0 0 0 0 0 0 0 0 0 0 0
w wm m(5) o 0 0 0 0 0 0 0 0 o 0 0
" l.399 (1] 0 1,399.0 0 579.0 579.0 ] 0 0 890.0 0 1,469.0
1, 000 X 10%kWe L
Intnm looo ] 1,100.0 0 1,100.0 1,100.0 |,i80.0 1,180.0 2,280.0 1,100.0 1,180.0 8,020.0
e %wm(e) 0 o 0 0 o 0 0 0 0 0 0
"w o owmom 0- 0 o 0 Lo 0 0 0 0 0 0
N 1, IOO 0 0 1,100.0 0 1,100.0 . F{00.0 1.180.0 1,180.0 2,280.0 1,100.0 1,180.0 8,020.0
= 18 .
REEBMA  2,499.0 o 2,499.0 0 1,679.0  1,679.0  1,180.0 ,180.0 2,280.0 1,990.0 1,180.0 9, 489.0
Iameotg) 0 0 0 o o 0 286.0 0 0 0 [ 286.0
w o oM 0 0 0 0 0 0 0 0 0 o- 0 [
B 2,499.0 0 2,499.0 0 1,679.0 1,679.0 1,466.0 1,180.0 2,280.0 "1,990.0 I,180.0 9,775.0

(2) s @REIATHE. (B)

Key:
1. 1987
2. Volume of orders on hand as of 1 April 1988
3. January-September galready shipped) 6. Greater than 1,000 x 103kwe
4. Less than 500 x 10° kWe For electrical utilities
For electrical utilities For factories and others
For factories and others For exportation
For exportation Total
Total 7. Total
5. Between 500-1,000 x 103 kWe _ For electrical utilities
For electrical utilities For factories and others
For factories and others For exportation
For exportation Total
Total 8. * Prototype reactors
12743
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SCIENCE & TECHNOLOGY POLICY

Overview of Major STA Policies for FY88
43063031 Tokyo PUROMETEUSU in Japanese May 88 pp 10-17

[Text] "To promote creative, basic research in science and technology in

pursuit of the harmoneous advancement of mankind and society.” This is the
Science and Technology Agency's [STA] guiding principle for formulation of S&T
policies. In fiscal 1988, STA will again pursue, even more vigorously,
implementation of policies in compliance with the guideline.

First of all, STA's total budget for fiscal 1988 is Y440.2 billion, up by 1.8
percent compared to the current year's Y432.5 billion.

Next, major individual STA policies are discussed below. (The figures in the
parentheses represent allocations from the fiscal 1987 budget.)

1. Comprehensive Management of S&T Policy Formulation: ¥9.5 (8.5) billion

A comprehensive approach will be taken toward strengthening of the S&T policy
research structure which forms the basis for policy formulation. A Science and
Technology Policy-Making Research Institute will be established to perform
comprehensive and systematic fact-finding research and surveys regarding S&T
activities.

2. Promotion of Creative Basic Research: Y5.6 (4.8) billion

Through promotion of creative endeavors in basic research, contributions can
be made to the welfare of international society, as such efforts lead to
fundamental innovations which become common assets of mankind. In pursuit of
this concept, the government of Japan will sponsor a multilateral basic
research program, namely the human frontier science program, which seeks to
unravel outstanding human biological capabilities. STA will conduct studies
regarding the specific implementation of the program. Also, STA will push
implementation of the International Frontier Research System, as well as the
System for Promotion of Creative Innovations in Science and Technology.

3. Promotion of International S&T Cooperation: ¥32.4 (29.7) billion

Research invitation to foreign guest researchers will be sought. Efforts will
be made to promote transfer of Japan's S&T knowledge to other countries. In
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addition to the promotion of personnel and information exchange, efforts wil
be made to encourage active Japanese participation in international
cooperation projects such as bilateral joint programs.

4. Maintenance of R&D Foundation: Y10.3 (9.4) billion

Promotion of regional S&T activities will be pushed. Tasks include the
establishment of a regional research exchange and advancement program centered
around the installation of a research information network.

Assessment of the construction of a large-scale synchrotron orbit radiation
(SOR) facility will be held. It is believed that the SOR facility will make
signifcant contributions to basic research efforts in a broad range of fields.

Also, in an effort to promote research interaction among researchers of
industry, academia and government, and to promote distribution of S&T
information, programs such as the High Tech Consortium System will be
implemented. In addition, in order to strengthen the management of genetic
resources -- the collection, storage and supply of genes -- a dedicated
program for the establishiment of a gene bank will be initiated.

5. Promotion of R&D in Frontier, Vital S&T Areas

1) R&D for and Use of Nuclear Energy, and Implementation of Safty Measures:
Y271.5 (273.4) billion

Because of the scarcity of natural resources, Japan must regard nuclear power
generation as a primary energy source. With regard to R& for nuclear power
generation and the use of it, steady implementation of the long-term program
for atomic energy development & utilization will be pursued. Emphasis will be
placed on efforts to obtain public consensus on the safety and utility of
nuclear energy.

In view of the accident at the Chernoble Nuclear Power Plant in the Soviet
Union, safety measures for nuclear power plants will be stepped up this year,
and vigorous implementation of these measures will be pursued. Also, public
relation efforts will be expended to restore public confidence in the safety
of nuclear power generation.

With regard to the issue of protection against nuclear hijacking, legistative
measures as well as other preventive measures will be sought.

Next, in order to establish Japanese independence with regard to the nuclear
fuel cycle, R&D efforts will be stepped up in the areas of uranium enrichment,
spent-fuel reprocessing, and nuclear wast disposal. Also, appropriate
administrative measures and incentives to encourage programs by private
industry to build nuclear facicilites, and to aid in site selection will be
taken. Further assistance will be provided to corporations to help ease
difficulties in setting up the new operations.

Construction will continue on the fast breeder reactor "Monjyu." Also, to
advance the program for the development of a prototype reactor for the new
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conversion reactor, R&D for related technologies will be conducted.

In the area of nuclear fusion, the plasma density testing equipment, JT-60,
awaits construction. Advanced R&D will be conducted on component devices in
order to warrent high performance from the plasma equipment. Also, programs
will be implemented for the planned participation in the International
Thermonuclear Experimental Reactor (ITER) Program.

As for minor aspects, R&D will continue on the nuclear powered vessel. Basic
piloneering research works are much needed in the area of high temperature
engineering in order to establish a foundational technology for efficient
high-temperature gas reactors. For this reason, the construction of a high-
temperature engineering test reactor is being planned. This year, a program
for preliminary design work will be initiated.

2. Space Exploration: Y98.5 (94.6) billion

With respect to the exploration of space, mankind's new frontier, it is
essential to develop Japan's own technology base based on independent
R&D efforts while maintaining accord with international activities.

On the development and launching of artificial satellites, R&D programs
for satellites in telecommunications, broadcasting, and meteorological
observation will be continued. The new entry this year concerns the
initiation of R&D for an earth observation platform engineering
satellite.

R&D will be continued for the H-II rocket which possesses a payload
capacity of up to 2 tons for a launch of a stationary satellite.

With regard to the Space Station Program, renewed efforts will be
expended on development of the onboard space station experiment module
(JEM) .

3. Ocean Engineering: Y9.5 (7.7) billion

For the sake of multi-purpose development and utilization of the waters
off Japanese coasts, a comprehensive package of research activities will
be administered. This includes the development of a survey submarine in
a 6,000-meter dive class.

4. Materials Science: Y11.2 (9.4) billion

Materials science provides a basis for every branch of science and
technology. Active research efforts will be provided in this area
through execution of the multi-core project for superconductor materials
research.

5. Life Science: Y12.8 (11.9) billion

Advancements in life science contribution to the improvement of the

welfare of mankind through a broad range of applied fields. In this
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area, research of cancer-related and aging problems will be pursued.
6. Other Vital Research Areas

Aside from the major categories listed above, other areas of research,
just as vital, must be pursued. These are earth science, aerospace

technology, and laser technology. Comprehensive research activities
will be provided for these fields.

Sumsary Tables of STA Budget for Fiscal Year 1988

By General Aéfairs Department, Director’'s Oifice, STA

Category Initial budget Budget for Increase Comparison
tor FY87 Fysg *=decrease) FY87 budget
+ —eae R et fommommeeooee fommmmemanee
1, General account {debt) 139,353 (debt) 140,925 (debt) 1,572 3
333,674 340,410 6,736 102.0
------- 4---- D Mot e ety
2. Special account 4,300 4,700 ° 400 109,3
for isdustrial
investnent
------------------ e e T s AL L LT
3. Special account {debt] 82,060 (debt) 79,410 (debt)*2,650
for prosotion 94,552 95,083 33 100,46
of electrical
energy fiD
{1 Site 12,596 15,032 2,436 119.3
selection
related
{2} Multi- fdebt) 82,060 (debt) 79,410 (debt)*Z,450
purpose 81,956 80,051 *1,905 $7.7
applications
- ——an e L R pommmmoomeeen fmmommomeee
STA Total {debt} 221,413 (debt) 220,335 (debt)"1,078 %
432,526 440,193 7,667 104.8

funit; tmillion ¥ (debt): responsible national treasury debt)
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Major Budgetary Appropriations

Ites Initial budget Budget Increase Comments
tor FY87 for FY88  {“=decrease)
----------------------- i BTttt BT T U
A B B-4A
1. SkT management 8,483 9,330 1,047 112,3%
and administration
-------------------- R e B e L Tt ST R
{1} Establishment 0 252 252 To be inaugurated on 7/01/88;
of SLT Policy Oftice for Natural Resources
Research Assessaent will be closed
Institute
-------------------- e i S T e TSI
{2) Fulfillment 8,400 7,200 800  Advancement of research
for SkT in internationally fast
proaotion & changing fields, etc.
adjustment
funds
-—-- R L R pmmmmeoconaaen e e L LRSS
2. Advancesent of {debt} 491 {debt) * 494
creative, basic 4,843 3,631 788 116.3% (including amounts
research appropriated from other categories)
~—-- LR fmmmommmmemneen focommmemeeaane e it
{1} Exploratory { ey 1 000 | 150)  Estimated amount to be allocated
Jife science tron SkT Prosotion & Adjustaent
prograss Funds 1
-------------------- L e B et T T ST T g
{2) Funding for tdebt) 494 {debt} ~ 491  Fulfillment of research ior
International 1,535 1,515 . ™ 20 physiological homostasis, and
Exploratory exploratory materials technology,
Research Initiation of a new research
Systes project (thought processes)
------ + R T e B e T T TR,
{3) Funding for 3,158 3,816 638 3 new projects (quantum
Creative SLT sechanical structures, pico-
Proxotional second chemistry, information
Systes transfer materials of plants}
toemmmmennenoo pomemmomoceoenne L L L e R LR E D P PR ERR R
3. International SKT  /idebt}43,735\ /idebt)42,431\ /{debt)*],305\
Cooperation \ 29,191 1\ 32,3661 \ 2,647 108.9% (including amounts
appropriated from other rategories)
¢ \
i6eneral account (debt} 43,736  f(debt) 42,431  {debt)*],305: {debt} 41,853
; 29,383 31,680 2,437)  Cocperation with advanced nations: 26,370
iSpecial account 336 486 150}  Cooperation with deveioping nations: 2,183
i for industrial H
i investuent }
\ !
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from above for
International
exchange of
personnel &
inforsation

4. Advancement of
RAD foundations
- f-

Aggregate total |

{1) Prosotion of [
regional S4T

{2) Development I
of SOR

L L L LR T P $--

{3) Advancement
of research
exchange
between
industry,

acadenia &
governaent

f4) Advancesent
of SLT
inforsation
distribution
/
General account

]

H

iSpecial account
i industrial

i investment

\

e ——-———-— - ‘--
{5} Establishment of
a comprehensive
systes for
collection,
storage &
supply of genes

(including amounts
appropriated from other categories)

Exchange with advanced nations! 1,285
Exchange with developing nations: 330
109.0%

{including amounts
appropriated fros other cateqories)
Funds for advancesent of regicnal RLD

(including asounts
appropriated from other categories)
RED tor SOR facilities

---‘ -------------- + ------------------------------------------------

Government & private specially

designated joint research programs: 131
Dosestic & overseas training of

gnve}nleut research tellows: 473
High tech Consortius Systes: 205
New Technology Development Corp.: 1,536
Total, covering creative science \
\ and high tech research: 35,5611

Limit of contract awards for entrusted
developaent contracts: 55200,000,000 yen

Funds for Japan 5LT Information Center: 6,761

Allorations:
Database services: 4,380
Online services: 3,077
Developsent of the new online service
systes (J0IS-111); 468

Operation and managesent of
International SkT Information

Ketwork {STH) 737
Developaent of computer translation
systes: 359
------- f--.--------_--‘---------------------------_-----~------_-----_-
Services for cell k gene storage: 215
Services for micro-organisa storage,
k supply: 101




-------------------- T e B S ot T R

3. Advancesent of {debt) 221,363  (debt1220,334  (debt)*1,029
leading-edge, vital 412,553 417,467 4,914
SkT areas

{1) Nuclear power (debt) 118,359  (debt}$13,304 (debt)"5,055
RAD, usage &k 273,363 274,490 ~1,873
safety measures

IGeneral account] {debt) 36,299 (debt) 33,894 (debt)*2,403
178,811 176,407 *2,404
3. Measures for 1,982 1,944 ~ 38
nuclear power
safety &k measures
against nuclear
proliferation
b. Japan Atowic {debt) 23,129 (debt) 22,309 (debt)" 820
Energy Research 99,462 97,310 *2,152
Institute
c. National fdebt) 3,100 {debt) 5,704 (debt) 2,504
Inst. of Radio- 7,085 8,118 1,033
logical
Science
d. Nuclear energy {debt) 4,330 ({debt) 450 (debt)* 3,880
research of
Institute of
Physical &
Chemical
fesearch [RIKEN]
e, Muclear energy 1,789 1,813 2%

research of
national
research
institutions
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101,23

98.7%
Enforcement of reactor requlations: a8
Security measures, and measures

against nuclear theft:

(debt) 8,002
Research of safety measures: 11,217
Nuclear fusion RLD! (debt) 3,940
23,356
Allocations:
Construction & operation of J7-40:
{debt) 3,200
17,151
Participation in ITER progras: {debt)
1,747
RLD of nuclear powered vessels: 7,313
Design for high tesperature
engineering test reactor: $50
Advanced radiation technology: (debt) 35,803
2,313
RiD for SOR tacilities: 178

Production of 3 heavy particle beas
instrument for cancer treatment: {debt} 5,704

2,658
Construction L operation of
heavy ion accelerator: (debt) 450
3,452
RiD for uranium enrichwent technology
by use of laser 3958
RLD for SOR facilities: 283

Aggregated asounts allocated by
all gqovernaental agencies for nuclear
energy experisental research

602
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[Special account {debt) 82,060 ~ (debt) 79,450  (debt)* 2,650

for weasures to 94,552 93,083 531 100.6%
prosote develop-

sent of energy

respurces)
3. Assistance 12,596 15,032 2,436 119.3%
tunds tor Entrusted funds for safety measures
site selection for nuclear power generation: 3,975
for power Grants for measures to aid
farilities ' power facility site selection: 4,088
Special grants for
poser facility site selection: 1,424
Grants for safety measures
of nuclear power generation: 3,412
b. Funds tor {debt) 82,060 tdebt) 79,410  {debt)® 2,650
power source 81,956 80,031 * 1,905 9.7
diversification '
progranms
A) Poser Reactor ({debt) 82,060 (debt) 79,410  (debt)” 2,650
& Muclear 77,264 75,806 * 1,458 Construction of fast breeder reactor
Fuel Develop- *Honjyu®: {debt) 40,908
sent Corp. 48,745
RiD in spent fuel reprocessing: (debt) 18,502
8,430
B) Miscellaneous 4,692 4,245 ~ 447 Entrusted projects for RED in nuclear

reactor decomaissioning technoiogy: 1,796
Entrusted projects for RkD in uranius

enricheent laser technology: 740
Assistance funds:’ 429
-------------------- LT T T e L L L L L b b
(2) Advancesent of {debt) 94,190  (debt)10Z,604  (debt)* 8,414
space exploration 94,569 98,470 3,700 104.1%
a. Wational Space  (debt) 94,033  (debt)102,457 (debt) 8,422
Development 92,648 96,534 3,886 Development of H-1I rocket: {debt) 59,189
Agency 34,333
Development of Coamunications
Satellite Type-3: 2,213

Development of Meteornlogical
Stationary Sateliite Type-d4.  (debt) 100

1,544
Development of Ocean Gbservation
Satellite Type-1b: (debt) 1,949
813
Developaent of Broadcasting
Satellite Type-3: (debt) 4,621
3,041
Developaent of Earth Resources
fateilite Type-i. debt) 3,879
3,041

- 36




Development of Engineering Test

Satellite Type VI: fdebt) 22,357
4,949

Development of Meteorological

Stationary Satellite Type-5: (debt) 487

137
Developaent of an earth observation
platfors technology satellite: (debt) 2,005

342
Development of Phase-I Materials
Experiment Systea {debt) 1,244
794
Participation in Space Station
Progran: {debt) 8,893
6,436
b. Space engineer- (debt) 155 (debt) 147 {debt)” 8 KD in rocket engine fuel techmology
ing related RiD 1,387 1,400 13 for liguid oxygen k ligquid hydrogen
of National fuels for H-II rocket: {debt) 147
Aerospace 17
Laboratory [NALY
-------------------- oo e e e e e e e e e e e ———— e
{3} Ocean development (debt) 7,135 {debt)* 7,135
2,727 9,487 1,760 122.8%
Maripe SLT Center (debt} 7,135 {debt)* 7,135
7,516 9,227 1.761 Deep water survey k research: 6,465
Allocations:
Construction of a 6,000m-class
survey submarine: 3,777
Construction of a mother ship
for the submarine; 1,270
RED in underwater works technology: 1,181
Allocations:
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Operation of test ship for

urderwater works: 979
Joint regional RLD: 30
b. Miscellaneous 1 210 * 1 Survey k utilization of the
Black Currest: 113
-------------------- LR R L D el L D et Rl L D e e R LD i
(4) Advancesent of {debt) 231 (debt) 2,442 (debt) 2,211l
RLD in materials 9,437 14,171 1,734 116.4% (including appropriations
science trom other cateqgories)
! \
iNen super- ¢ » 2,442 2,044 Mational Institute of Metals: (debt) 1,216
iconductor i Allocations:
iresearch H Characteristics of superconductors in
} H super intense magnetic field: (debt) 1,216
iConventional i Coapletion of evaluation systems: 853
isuperconductor H
iresearch i Mational Institute for Research
\ / on Inorganic Materials: fdebt) 1,226
Allocations:
Completion of an ultra high
resojution ultra high voltage
electron microscope: {debt} 300
270
Estimated amount of funds allocated
from Funds for S&T Froaction
Adjustment: 2,300
Systes for advancement of
creative SkT activities: 574
{Buantum mechanical structures, etc.)
Exploratory research. - 384
{Exploratory materials technology)
posocmomcoccnaan fomememnmccmaaan L i T T et -—ee
{3) Advancesent of /{debt) 4,080\ /idebt) 6,792\ /{debt) 2,722\ ‘
life science \ 11,508/ \ 12,8098/ 501/ 107.6% {including appropriations
from other categories)
Human engineering /(debt) 440\ / \ /idebt}* 440\
\ 2,016/ \ 2,057 \ 417 RIXEN: (debt) 1,088
2,799

Cancer research /{debt) 3,639\ /{debt) 5,704\ /{debt) 2,065\ Allocations:
\ 5,545/ \ 6,253/ A 708/ Exploratory research: 546
{Binp-homostasis, thought processes)
Research for neuroiogical k
immunological technology! 320
Estinated amount of funds allocated trom
Funds for SkT Promotion & Adjustment: 1,900
Estinmated amount of funds for
entrusted development of new

technologies: 1,543
Systes for Advancement of Creative
ST Activities: 1,597

(Information-transfer materials
ot plants, etc.)
Comprenensive Favitioiile. esearch

Center: webld 3,740

38




{6) Advancesent of
RLD in earth
science

2. RkD in earth
observation
technology

b. R&D in fire-
preventive
technology

{7} Advancesent of
other vital
coaprehensive
research

a. Aeraspace
technology
related
research of
NAL

b, Miscellaneous

(debt} 14,074  (debt) 8,371 (debt)* 5,703
18,232 17,651 581
/1debt) 14,049\ /1debt) 8,370\ /idebt)~5,678)
\ 15,6771 \ 15,083/ 594/
tdebt) 25 ebt)* 25
2,555 2,558 13
R e e +
{debt) 1,034 (debt) 1,985 (debt) 951
18,988 19,219 231
fdebt) 494 (debt) 897  (debt) 403
8,880 8,710 ~ 170
fdebt) 540 tebt' 1230 i sag

39

4,417

Allocations:
Research for medical application

of heavy particle beans: fdebt! 5,704
2,815
956.8%
tincluding allocations fros
other categories)
Developaent of Meteorological
Stationary Satellite Type-4: (debt) 100
1,544
Development of Ocean Observation
Satellite Type-ib: (debt) 1,949
613
Development of Earth Resources
Satellite Type-1: fdebt) 3,829
3,041
Development of Meteorological
Stationary Satellite Type-5:  (debt) 437
157
Development of an earth abservation
platfors technology sateliite: {debt) 2,008
542
National Research Center
for Disaster Prevention 2,563
Allocations;
Research on earth-quake forecast: 524
Research on prevention of fire :
hazards caused by earthquake: 502
Research on measures for snow related
hazards: L]
101.23
RLD of fan jet STOL: fdebt) 2,340

Research in component technologies
for innovative aerospace transportation
{space transportation included): (debt) 453

664
Total of funds for NAL tor aerospace \
iresearch: debt) 1,044)
\ 10,1104
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RIKEN:

Allocations:
Laser technology research:
RkD for SOR facilities:

/Total of tunds for RIKEN for

iresearch including nuclear power,
1and exploratory areas:

\

Public relations for SkT activities:

f{debt)

{debt)

1,088
10,236

214

145
\
i

1,538!
16,034/
122

----------------------- e R T B TR

Outline Budget for SLT Related Categories tor Fiscal Year 1988

SLT Related Budget of Different Ministries k Agencies for FY88
{Part I General Accouats)

fUnit: I millior ven)

Science and

---------------- tmmmee - e et LT EE LT TP PE PR PRSP EY
\ Category H {Reference 1) H
\ $-=-- ¢ Babid bhadadel et ~-=~t  O4T related : General expenditure}
\ iFunds for i Portions for researchi Miscellaneous i funds fros i budget of agency, |
\ advancesent H related programs i research funds i general account ) and ainistry H
\ 1in science i in funds for energy ! H : H
\ ik technology }  related categories | ) H H
\ ! L + $ommcmmanan + foooommoees t prmmeemenns + L +
A : iIncrease ! ilncrease |} iIncrease ! ilncrease ! iIncrease |
\' 3 A ifrom FY87 ! B ltrom FY87 | C ifrom FYB7 }  A#B¢C  ifrom FY87 | ifrom FY87 |
Organization\ ! 1y : Y ! b ! e i HE H
---------------- R e e S B Rt T T S e LT
Mational Diet | 3517 - - - - 517 * 1.4 86,323 1.%
---------------- i S S il ST T T TY S PP SR
Science / - - - 903 5 903 5.5 903 5.5
Council of:
Japan t t e L P — - R R fmmmmcmmmnaan L ¢
National I V4 - - - - 972 s 179,411 2.7
Police Agency |
+ t + + + e TR e fommmmmee e fomommmmcennn foomcomonas )
Hokkaido ;
Developsent 1 143 - - - - 143 0.4 687,939 1.4
Agency H
------- e + -t--as pommmman -t B et St Y )
Defense H - - - 82,700 1L.6 82,700 11.6 3,700,151 5.2
Agency !
--------------- R e B i Bttt TV P S et SR
Econoaic }
Planning I3 (- - - - - 716 0.% 43,3463 * 0.8
Agency H
- + + $mmmmmmemeaes R et L frommmmnenann R Hommmmmmmees poemm e )
t

Techrology




Agency

]
¥
+ L R e et L +- -- fmmmemcmcceee fommocmoeen $--- $o-m- +
Environment V 7,781 ~ 2.1 - - - - 2,752 * 2.1 46,836 1.0
Agenty H
e bt $monen O + ———- R L poommmemcoana e +
Mational I {1 *34.1 - - - - 105 ~34.1 233,833 1.9
Land Agency H
———eeet R pomemomcoenn T droc s mmmeccimaaas tosmcocmeanan L L L t
Ninistry of P84y 5.4 - - - - 849 5.4 412,178 1.6
Justice H
---------------- it GLCETTEEEY SRR ER TS S ——fomn T T TN SOt
Ministry of /i
Foreign : - - 2,659 4,9 3,762 * 01 6,417 1.5 441,646 4.1
Mtairs H
- t + T $ommcmmmmana L et L TR s fommmemeeae fommmmmmeean [ +
Biristry of I Y 0.8 - - - - 337 0.8 1,353,235 2.7
Finance :
+ t + + e B -—-- L e L R e fmmommomann t
Ministry of 163,757 6.7 - - 127,418 f.0 194,173 2,8 4,576,594 0.1
Education }
+ ) t meegoeoomceemann fommmmeocmaaan -~¢= tommmasoene L fmmmmamnen t
Kinistry of H
Health & 132,319 8.1 - - 1,128 2.9 33,447 7.5 10,321,123 .y
Nelfare H
---------------- e et et B it SE T T Ty TRy SRS G SR
Ministry of :
Agriculture, 161,195 0.2 - - 1,847 * 0.2 63,042 0.1 2,556,146 * 4.6
Forestry & H
Industry H
---------------- ] ) $---- -t R e R e e L LT Y SRR/ SRUPRI Y
Ministry of H
International 154,652 0.2 2,260 > 18.4 11,471 0.9 68,383 0.7 620,186 ~ 4,7
Trade & H
Industry H
+ t -4~ L $=---- R mecpemmcmeanan fommmmeemenan et t
Ministry of 112,461 * 2.3 - - 1,250 65,9 13,711 1.5 813,813 ~ 2.4
Transportation ! ,
----- S T | -t ) B R e o A T T Y
Ninistry of H !
Posts & ! 4,189 3.3 - - {10 2123.0 4,279 3.5 24,787 1.2
Telecomn- !
unications :
---------------- e i e B e T T T S SEO AL S
Ministry of 1801 2.3 - - 0.7 0.0 602 * 0.1 489,029 0.1
Labor H
+ TS t t e | D L e LaRT T L t
Ministry of 1 3,206 3.3 - - 254 * 28,9 5,459 0.8 3,681,637 0.1
Construction
---------------- e R S SR ST TS SR ey S S
Ministry of LI 1.4 - - - - 543 1.4 71,525 * 4,0
Hose Affairs | :
---------------- l'-------6------"--{------------f------------f--------------“-----0------------#------7---f------------i----------&
Total 1417,272 4.2 164,680 * 2,7 740,509 4,7 377, 4ci 3.9 32,582,107 1.2
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({Reference 2)  SkT advancesent Energy related Miscellaneous Total
Category-wise funds funds

general expend- ¢------- fommmamenas tmocommoneon- | it t t ¢ ¢
iture totals  1417,272; 4.2 | 461,625 1 *~&.8 132,103,207 1.3 32,982,107 : 1.2
t $oommamaaan t ¢ t ¢

- ¢ + + [ PO

Notes: 1. In reference 1, the amounts of only those agencies and ministries
which have cospiled an SLT related budget are listed. The total,
however, represents the qeneral expenditure total of the entire
qovernaent.

In addition, the totals of the major expenditure categories
are listed as in reference 2, The other entries represent figures
that exclude SLT advancesent money and energy-related money fros
the general expenditure budget.

2, The above table was prepared by STA.
The listed totals may not exactly agree with the sums
of the fiqures in the columns due to rounding discrepancies.

SLT Related Budget for Fiscal Year 1988 (Summary Table)

" (Unit: 1 million yen)

\ Fiscal year Fyg? Fy8s Increase
Category \ budget budget *=decrease)
-- t-oun- mecepeomecaconanaan L
SkT related appropriations froas 799,540 822,461 2.%
general account
Furds for ST advancement 400,634 417,272 4.2
Funds for energy-related 169,267 164,680 " 2.7
research programs
Funds for other research 229,435 240,509 4.7
prograss
- [ + rmepmcsecocccaanan fovemacnccana
SkT related appropriations fros 855,500 884,044 3.3
special account
SkT related budget total LAY 1,706,504 3.1
Reference:
---------------------------------- T T LT
Gereral account total 34,101,019 36,699,714 4.8
General expenditure total 32,583,349 32,982,107 1.2

out of general account

Notes: 1. The figure for the gemeral expenditure represents the general
account tota) that does not include the natinnal debt repaysent
fund, the istributior of loral ailocatior ter, snd the sutis)
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capital funds from the special account for industrial investaent.
2. The table was prepared by STA.
3. The listed totals may not exactly agree with the sums

cf the figures in the columns due to rounding discrepancies.

SLT Related Budget of Different Ministries & Agencies for FY88
tPart 2: Special Accounts & Totals)

{Unit: 1 willion yen)

---------------- L T L LLLERE LY )
\Category iFunds for ST i Funds for SLT } ST related :
\ iadvancenent from | advancement fros i budget total i
\ " igeneral account | - special account } i
\ : i ; :
\ H pommomnnene + L et + S it +
\ ! iIncrease | iIncrease | iIncrease |
v ol tfrom FYB? | ifrom FYB7 1} ifrom FY87 !
Organziatios\ | 13 3] : e : 1Y) :
¢ t--- + + fmecmemceencaceccaaaas t
National Diet 1§ 517 I - - 317 ~ 8
-- Rt | t it poomemomaceen froomomennmncneecanaan t
Japan Acadeaic | 903 L2 - - 903 497
Conference :
---------------- L S B SUCLTLTPEEETE EEEL Rt |
National I 74 47 - - 972 47
Police Agency |
------- t L e SLEELEEERELL —emment memmmene -t
Hokkaido :
Developsent § 143 0.1 - - 143 6.1
Agency :
---------------- ] t t t -4
Defense 182,700 8,363 - - 82,700 8,563
Agency )
------- + + -t + t —-eet
Econoric '
Planning H 1 ? - - 718 ?
Agency :
---------------- L e e T T )
Science and }
Technology 1340,410 6,736 90,545 ~ 1,014 430,955 5,723
Agency '
---------------- R B e et SUEEEEEE R SELOTTETT P EET P EEr ey
Environment V7,752~ 183 - - 2,752 * 183
Agency :
+ t L +- -t - ceeoct
National I {1 I (| - - 109 *
Land Agency !}
---------------- e R e L R LR LY )
Kinistry of P 849 43 - - 849 43
Justice :
----------- T e B B L B R ety )
Ninistry of :
FIreigy PsAT i - &, 407
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Affairs H
---------------- e TR e Snnee EE LY ST L PR R P TR
Ministry of HEEAY 3 641 . 33 978 *» 3
Finance H
---------------- L S T T B Ty
Ministry of H
Education 191,173 5,241 621,781 27,538 812,954 32,780
---------------- R B il S TR LTS EEP TR TP P Y
Ninistry of i
Health &k 133,447 2,336 16,612 1,962 44,059 4,258
Yelfare H
-- + pommmmanen $oemmmcomenae $romccomeaeee R +
Binistry of :
Agriculture, 1§ 63,042 93 3,600 200 66,642 * 107
Forestry & :
Industry !
------- + L e ey e |
Ministry of H
Internationa) 1} 68,383  ~ 488 152,843 305 221,226 ¢ 183
Trade &k :
Industry H
---------------- R s At B B ST Y
Ministry of V13,711 199 916 . 88 14,627 i1
Transportation !
- + R foooocmomean frmemmnnannne fommmemmmm e +
Ministry of : } .
Posts &k 1 4,279 37 26,000 1,000 30,279 1,237
Telecoan- :
unications H
----- + + R R sl Bl TR
Ninistry of i 602 * 0.4 3,106 73 3,708 72
Labor !
e poommeaaen- $romomcemnn fomommemman fommmmm e +
Ministry of 15,459~ & - - 9,459 * 4p
Construction !
---------------- L e S T B AR
Ministry of HE 7 - - 543 7
Hose Atfairs |
---------------- i b R B el S T T T Y
Total 1822,461 22,924 884,044 28,544 1,706,504 51,461
t B $omemmmmmn e fommmmememnan frmm e t

Notes: 1, The expenditure of 4.7 billion yen allocated to the Japan SiT
Intormation Center from the SLT related budget of the
special account for industrial investment of the Mimistry
of Finance is compiled into the figure for STA. The loan
funds totaling 2.6 hilline ven for research on pharmaceutical
technology, allocated from the appropriation for the
fundasental fund for assistance of victims of drug side effects
and pharmaceutical research advancement, is included into
the eatry for the Winistry of Health L Welfare. 3.6 billion yes
for the Organization for Advancement of Bio-industrial technology
goes under the cospilation for the Ministry of Agricuiture,
Coresirs § Fizhzrges,
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2
3

2.3 billion yen for the Organization for Comprehensive Development
of New Energy k Industrial Technology fprovisional designation) is
coapiled into MITI's figures. The expenditure of 26 billion yen
tor the Key Technology Center is divided and added to the figures
of MITI and WPT. (The listed totals were calculated such that
there is no double counting of this amount.)

The table was prepared by STA.

The listed totals way not exactly agree with the sums

of the fiqures in the columns due to rounding discrepancies.
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